been found in recent small outbreaks of this disease (Liu et al., 1955) . By using the Coons technique with fluorescein labeled antibody, the site of infection was detected in the lungs of chick embryos following passage by the amniotic route. Previous reports have indicated that strain Mac of the agent, isolated in 1944, was partially inhibited in chick embryos and cotton rats by tetracyclines and erythromycin (Eaton, 1950 (Eaton, , 1954 and slight reduction of the pulmonary lesions by streptomycin was also observed. However, serial chick embryo passage of strain Mac with 50 Ag/ml of streptomycin in the suspending medium had been done from time to time without significant loss of infectivity. A recently isolated strain F. H. seemed more sensitive to streptomycin because use of this drug to control bacterial contamination frequently resulted in loss of infectivity. On further investigation it was found that strain F. H., although closely related antigenically to strain Mac (Liu, 1957) did have a significantly greater sensitivity to streptomycin.
MATERIALS AND METHODS
Strains Mac and F. H. were passed by amniotic inoculation into 13 day chick embryos and the lungs were collected after 5 days of incubation according to the method as modified by Liu (1957 In similar experiments using the cotton rat as an indicator of infectivity, no significant lung lesions were obtained with a pool of material from chick embryos which had received strain F. H. mixed with streptomycin at concentrations of 100 or 1,000 ,ug/ml. Infectivity of the control eggs receiving lung suspension with penicillin was indicated by the development of lesions in the cotton rats. Since the material tested represented a sample from pools of 14 to 18 chick embryos in each of the 3 groups, it must be concluded that streptomycin prevented infection or greatly reduced it in all of the embryos. In another experiment with strain F. H. using 500 Ag/ml of streptomycin (table 1), the amount of infectious agent in the first chick embryo passage was reduced as indicated by the lower frequency and smaller extent of the lung lesions on passage to cotton rats. When this material was carried fuirther in chick embryos (without streptomycin) the infectivity was restored to that of the control by the 3rd amniotic passage.
As indicated by subinoculation of pools of chick embryo material into cotton rats, there was no inactivation of strain Mac by streptomycin even at concentrations of 1,000 pg/ml. Attempts to demonstrate inactivation of this strain by longer incubation at 25 C resulted in loss of infectivity not only in the suspensions containing streptomycin but also in the controls. The extreme lability of the agent has been noted previously were treated with daily intraperitoneal injections of streptomycin beginning 1 day after infection and continuing for a period of 8 days. Animals were sacrificed on the day after the last dose of drug and the degree of pulmonary consolidation graded. The results presented in table 3 show that with strain F. H. a daily dose of 2 mg of streptomycin per cotton rat resulted, with the exception of one animal, in complete suppression of the lung lesions while this same dosage with strain Mac caused only a slight to moderate reduction and even 10 mg failed to prevent development of pulmonary lesions. The variation in body weight of the animals used in several experiments did not account for this difference. Comparative titrations of the two strains in chick embryos (Liu, 1957) have revealed that strain F. H. tends to give titers about one log higher than strain Mac so that differences in the amount of virus inoculated could not account for this result.
Antigenic relation of strains Mac and F. H. The data presented elsewhere (Liu, 1957) show almost identical neutralization titers homologous and heterologous for antisera against strains Mac and F. H. in neutralization tests using cotton rats and in titrations of antibody on sections of infected tissue by use of fluorescein labeling.
DISCUSSION
The practical significance of the sensitivity to streptomycin of strains of the atypical pneumonia agent is obvious when considered in relation to attempts at isolation from human material treated with the antibiotic. The original strains of the agent were obtained from bacteriologically sterile samples of human lung or from specimens of sputum suspended in broth and filtered through collodion membranes of large pore diameter. Recent isolation of strains was done by adding 1,000 units/ml of penicillin to sputum suspensions or throat washings and the penicillin was eliminated as soon as the amniotic passage material was found to be bacteriologically sterile.
Filtration studies ) indicated a particle size for this agent of about 250 m,u. Repeated attempts to visualize the agent under the microscope including use of the rickettsial stains have failed. Recent studies on chick embryo tissue with fluorescein labeled antibody have located a single layer of surface epithelial cells in the bronchioles of the lung showing the heaviest infection. Using this method for location of the infected regions it is hoped that electron microscopy of tissue sections may reveal intracellular elementary bodies.
The antibiotic spectrum of the atypical pneumonia agent corresponds most closely to some strains of pleuropneumonialike organisms or to rickettsiae in that it is resistant to penicillin but quite sensitive to tetracyclines, erythromycin, and chloramphenicol (Eaton, 1950 (Eaton, , 1954 , and in the case of strain F. H. also to streptomycin. The agent is much more labile at room temperature than rickettsiae or viruses of the psittacosis-lymphogranuloma group, and in this respect also differs from the pleuropneumonialike organisms which would survive and grow in tissue suspensions. Following accidental contamination of some chick embryo passage material in 1945 with pleuropneumonialike organisms , an extensive search was made by staining and culture methods for these organisms in the regular passages of the primary atypical pneumonia agent. The results were completely negative. The possibility should be considered that this agent has evolved from pleuropneumonialike organisms to become an obligate intracellular parasite. Significant differences from the ehlamydozoaceae are the resistance to penicillin, failure of cross reactions by complement fixation (Eaton, 1945) and by fluorescent antibody staining, and the absence of characteristic intracellular microcolonies of virus particles demonstrable by rickettsial stains.
SUMMARY
Two strains of the primary atypical pneumonia agent were tested for sensitivity to inactivation by streptomycin in vitro and for response to this antibiotic in experimental infections in chick embryos and cotton rats. A recently isolated strain (F. H. 1955) showed significantly greater sensitivity to streptomycin than did strain Mac which was obtained from human pneumonic lung in 1944. The significance of these findings in relation to the nature of the agent is discussed.
